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Inflammation and V (f«M have pathophysiologic importance in several bronchial and 
alveolar dieeoeee. fletfhar few smell animal module, have been described allowing the 
testing of an tl- inflammatory action of intratracheal ly instilled U-t.i) or inhaled 
drugs on these eon^ittona. A new model has been developed, based on i.t.i. Sophedex 
beads 13 ftjAo). Vhm 4cede provoke bronchial and pulmonary inflection by o' combina- 
tion of allergic and fmnunolc^ic mechanisms. Sephadex consists of dextran, to which 
rats have. an endogenous hypersensitivity . Besides, the particular form probably 
triggers inflammation [also vi, other immunologic mechanism,. Xntrapulmonary pressure 
(measured according td J(onrett-»Oesler) and w dt lung weight rise only slightly for 
.the first hours, whiU there la a great rise during the interval 7-:o n . This riee is 
ascribed to the simultaneous development of a profound interstitial lung odema. As 
studied by bronchoalveolar lavage there is a narked infiltration into airways of 
neutrophils (frow 3 hjand onwards), of eosinophils (from 7 h) and later also of 
monocytes and ly^phocVtea. h 

Based on the gain }f .lung weight 20 h after Sephadex instillation, the enti-in- 
flemeatory activity of different types of drugs has been studied. Drug* known to 
reduce enhanced vascular permeability (e.g. the CCS budesonldc and the fi -stimulant 
terbutaline) can effectively block the edema. The n$aID indole thac in has no protec- 
tive action. A high doae of diethylmeleete (. fcno-n deplctor ox glutathione) effec- 
tively inhibits the edema. The efficacy of CCS and of diethylwaleate, but the the 
lack of efficacy of lijdometheein would together suggest th«*t glutathione-containing 
leukotrlcnes arc important inflammatory mediators. The edema can also be blocked by 
scavengers such « ce^alose, DftSO and Dnru, which suggests that hydrogen peroxide and 
some types of asygen radicals contribute. However. 8 OD and iron chelators have no 
anti-edema efficacy, f 
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The major reason to tKot eningj siooels of disease are develooed is to reproduce 
human disorders in order to study tne pathogeny* one pathgphysioiogy 0 f the 
process. The op.tlnal h^per'sensi tivi t y ' mode J would sno* similar Picture of hu«en 
aiaease end allow to sjtudy individual components of trie hypersensitivity Tespo«ie. 
1* abstract I a ret ■.□eel of lung lnfie™»etien is described, where Intratracheal 
Instillation of Sepharfjex beads i vs( js to a* innervation In the respiratory air- 
ways end al-eolitls. The inflection ii probably induced partly by allergic 
«echani»fl, 5i M lhl 5 ep : nt de* OMfl co nsms of deitran to which rats have en endo- 
Oenews hypersonsltl -ifV. Pulmonary tl>aue specimens were examined by light end 
"wclrgn microscopy sitter 15 eiiffc., 2. a, 7 end 2t hours end efter two *eeks or 
Sephadex or NeCl installation. MiereicoDl cell y yn Immediate response ros seen 
« *in. as a vidu*pread periocular edems, probably due to increased -wnuler 
P«x«.eapllity. Endothelial ceils -ere seollen. Later a mi xe d eelluler infijtrstign 
«rjtn a ero«lnant trDslnWute .was noted, m«tnj y around tne resplmtory alrvoys. 

**Pir#tory airvays pJcase sha^wd nn itthitt.Hb. » a *»u n ... ^. k. m uScle 

increase 

w - y - - - - „ «.. v desguvnatiDn 

* oesarvered. ** tf st evils' in various stugr* of de e r«r>ui e tion *cre seen b(rt*een 
bail! « D ithf»lisl qells.' nost of tbo Ssphace. beads we spread rapidly in 

om »j*e 0 i fr a „o aobpieurol tissue, arpuno the beads there vus a heavy granulo- 
sus reection, rhicH could be noted In all specimens- Granulomas were mainly 
omposed of npnocytes jand eosinophil cells with sene giant cells of foreign body 
7Pe. Tne infl««.atorjf reaction was <*ost prominent after 24 hours. Ail changes 
re resolved after t#Ja «ee'ks. Owing to th ff partJculetir r OI m of th u 5eph S des beads 
| "ersl lwrnuneloglc eecnanlsm d 9y contribute to • granulomatous reectlon. 
i* in?Ii.}^?V c ?° pew V on Df th » l un 9 tissue is suitable as a model for study of: 
*. tJtiBl Bfl€ °--I| Asthma-like reaction on eirvey eucosa and 3, Cranulo- 




. v ^«inin( tfDsinppniie.was noted, matnjy around tne respiratory e 
eipiretory air«ays pu|coss showed an asthee.ijke reaction eith imooth n 
contraction, ede*«, i^fJUretjen of Inf3a«im U tory cells «ltn e striking 
*" eosinophils- SI gush-log of the eplteliui lining cells and mucosa desg 



; "i"tous alveolitis. J 
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A rat model for testing wti-infiammatoiy action Id long and 
die effect of ghicocorticx) steroids (GCS) in this model 
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ft hsi pact) observed io pattest ftudki dm t bttan 
ATftrwii wtf — fartwcoo uiWhn&fic adj'oo b lb* fea>| 
end InUbtfiw oTadioHr r-*A«i it what by wb»kd 
GCS tioifciofiirt* WB) Uwn ibii attaioad ay aial 
CCS IU Th* Ktfaft for lbs bcntr 4ifitJiBlJ»Loa radd 
fcf uhaJed CSCf mv vol kwi. Odb frwoyoaal but «U0 



unpiowrf tuM » thai inhokti GCS ess by local (ic^aO 
actitfty on amy boob** udlw|80cv9«t«ulci«n; brfbw 
tNy »i* oWU mat 'diluiaT fai ttao ijiria * ig ottlarion. 
TUv aim of Uv prajam Mudy ««io ccbb&e a GCS «w'tfrc 
airway jfiftftimMlioo ia a rat «00d «t*l «* *od> Ota 
topOftinoi of the rooio of CO admimtUvtba (of (bo 



axfrm arrw» uae «xo Maim, cvcra 
arm Difrmar ran or lUKawrac fvfruajyfl&no* 
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IsMio* tadawi iba reducing dbjctt on Ida* tdsma fbnaalfo* «nd ids adrenal vtffhL n ftifair— d by U* iwte of BUD 
atfmfafuruam U. - foUafracJaaJ talilnjifont. Sabal » fnbabisjo. i». • totnmHW* fnjcclfeo, onl » oaJ ad^iiafilraiSen, 
minlpuiRp ix. = caaifouovi rafcaas Ovm ex. (icpfrntad immpewpa (Atot*). cpk«Ufl«ui » topically ipatf ed oa a ihv«fil i 
•it? on iJas bade aWa. for doc* lobioJiini Ite hmg edema ronutlon by Jboul 90% fbe M-av an oalllnad. * » >t rata / 



88/02 d 29l86309SE'ON/6fr : 8l 1S/8S : 8 1 S6.69 '90IIHJ) 



SBSi-618-212 HSV3 ? 31IHM WOHi 



• 



4BJ ZV 



4BJ M A3 IK A OHALV AH 



(PJ007 



956 



Agntaood Ad km* ««!. 17. 3/» (WW) 




nuns Ms or BUD aftar u iminnUp^ 03 mi/fe 
or cgtcQiinout "rr^^i 9 Mwiuo. or 

5na 



idtinmlup faction! eotf-ioflaramaiory acta nt Tims 
rnUbrton Df^o«Umu»-piiaittl3Wffa«J on. 

eVo*JiioJitai and *f*aoHtil owe hnfuiBal /p ***** SD 
relt CZ20 |) by toUnirechfaJ <U.) rm4jfl**ion of Bcohida 
bsadf U n>g/*r> ftpnede* coniuJa tf Oearu lo which 
nti J»«v sn cndograou* J*ype*aE*»aWiy Pi Them if no 
irnmtdSlte mam, but efter tan fnoi* ihm beldl l«n« 
ncaUopUb, eomnopfciU and imopleigte. ThtB fonn cnUe 
around Its heade, which are 9tu»«d for the fli* hour* 
in bmnchioke tod later on ebo mo* pftiphcnlry. Tim 
t*tole*pcaJ vkXurt U a ftnl feenarriaaft*? and BUmfta 
leading iv ■ peribronchial end oterdillal ©dema end to 
trapeM ventilation. Tin treihrilogka) change* cm be 
qiBotiW by lh€ gate of lam -el weight, the n«5 « 

whit* correlate* to tte via ihe tnfihrelioa of gnBolocjtc' 
(Op. of eomophikj and wilh tfw rropwired ^ln»uon. 
After one day it* lawg weight taameeee by KM?*. *e 
wejghi ejia Devaluing for M IneaC 4 deyi- 

BUD gp*« by i.l tmaltZirfan 3D nun before srptudcx 
cDunieraBicrJ partly (does P I "it/kg) or o**H/ coropfcldy 
Idese 1 ma/kg) the **l lung weight pin. impniiod respUa- 



*J iada of aminaphiU 
To *Udy iflh* pratteUoQ mdacccj to U fc«Ul«ro« depends 
an • tool eeUoa i rttaetf inodrt •*• «^J» 
only tW felt M£ tobt W paeUceied tnAffled BUD 
while Scpbido «u grro Id beihlsnxtataTbeonnstriai 
mrii of web tali t*tt been that lb* ant protection 
itmi itoi wit otavbad is the right ai r* the h*»«y 
iiwjiedeAlwujlolatTBfcde^ 
rfuawy of ii Incited BUD don ooi rc»t M a loctf 
rnaiaa ai fhv eBpGcaliOA dl* in tusf. . 

To be able to iiudy adWie cflbue on eoxcBnt lire- 
lion Mpftadef-ireeied m« «i» f>w WD iwfav * 4ey 
' tor fbuf dayf. Ai HCfffics ibjc eain b aan kmg w»c*n 
and itia edmil -eiabi w« detena««d. Sbi i«wei of 
BUD (dnriiriaraikRi «w uitrd and ibe newU* en fjvea 
m Tit. I Whea HUD «vi ffwa by i.l. ineilDaUoo. mbtta* 
Una or inaction, ii «*> poasible lo inhibit the brng 
edenm ronnattoA by op io SDH *iiboui reducing the idmnJ 
vcjflht SutB a diirnwtiiUoii beiro Iutk a«d odrtnal 
cOecti +1! aol eiuined «iib ibiee mbcr ffosua icfted 
UTg, IX Dnrnnhhod lung sdems tonnetro by jD% *ae 
Ihen ootipW lo nsjuclioa m( ibe athrml wagbt by - IDH 
UTlcr ore! tdmlnislntion} or by -20% (ate cefcui*Bcou> 
or covliavoue l^sn tnimyumpQ. Tttv*. lb* roiOa of 
BUD •ppliceiro* aflbcted tba tebjik-tfJiip b*t#ee» )ub 9 
eteJ adnnal «H<ki» nwkedly bet ihm w«a no fhnslr 
corxreuJon battaccn edoniv* Iun| assies »°d Ibe locmJ 
mono of ipnifcuUni to hin«. 

The of eveoUttnA BUD h* obuma ««rf drtrr- 
nbrd aOv 3 rouUi of «dminirtrtVio»: I.l. end i ». tspmp> 
Ug ffoola OrrfcreatiiOni hciwcn rueg and adfenal rflbco 
•ad epfeutaneoiB u ■ route Mtbmit tucb eapanitDm. Daen 
with about the nma ajuVedane Cflaacy ts long win 
a^bnetf (i t. and i.v. 0i44 Ag/kg and cpfcutiACoudy 
a dooj about ten time* tigner} BUD «u 0*t«nnaed 
«<lh a RIA rncUiod («]. **« Li. a*idB§ttreUoo g»*« 
raihcr afsnlar plasma le«cb from 3 rbouds omfafda, ban 
Ac i.v. vjIimi wcra hfgbcr Tor (be trat 2 aaiouuet. Afer 
i.T. rnatiUatloa Ota plasma tee* of BUD won lAer 
I toinuif. aner I b -«t\ albv S b -ID and after • 0 -»6 
runol/1. Cpkvtantou* adfa>nWuadoil ff> w » ckaf pbfme 
p««h. and tha k*«I» wcjv ftsbk at - 13 «no|/I bet»eon 
1 and S bouia. Ftgujo 1 rfiowi one ctperimul comparing 
ibe BUD kvtta Hi piaama alter U and cpfcutafcous f pp»* 
cmuort. At 1 h Ihe rpJroUjteoui fcs-eb> *txz J ilmcs lew 
ifrin ihs U ona (p<a05X'«bilB m 6 h He oppotiu 
ralaiioa between ibe t«0 appbcalion louie* wi noted. 

The prcflkdonoJlfUatnd by U InJUlfed or by inhabel 
BUD. marked anii<dcine anion in lung but low tai""7 
on Idivnal weight, ivpporta da? refcrwao* of the »l inodet. 
ee bibt ted BUD gt«ci a princJpaHy aimilar dUTefroiianon 
in wlhiMtic paiintfa. A* tfudlad is tba f»t model, the 
following propocars can fan raised curomty an ictiona 
for bntg atlecu*ny reacficd by 1l IntUifajtfoa: 
— it acrmi rwi to droend on a local ecHon o** BUD ai 
tba application |iic hi king: 

— anclyaca of BUD in pleeim »bw thai U. nnwitaiBon kadi 
To a rapod *j**$*M abaerptiea of BUD. Tbe plaamO 
paafc follpwrng U* admlnSiU*dafi Is aatn a« — 1 nuoutc 
after »b«b Unas tbe nbuma leteb d/eprfptd>y, IpkulvwouM 
adeUntfiiatuui kad> io towar but more pTotrectcd BUD 
levdi. U h tugBolcd Ibat tbew drflefanl types of pkuna 
cu/vca can explain »hj the (bfsiar but not Ihe letter ad- 
n'mtfuation towra d>fl«ront«etes belaaEn !«ng end edwial 
mcu^f. If bo. • r«lbc/ abort pleura peib of BUD b> 
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W BUD |W U. a ly tal oppfienipii of BUD to 
rib cWk Hk 3 ip «0 tfna & T»* c ffaahntv 



i in 



idan for viKf S auB uy fD&ai BUD 

- - 'ltriUtinc 



I oBportaai Ifctn *• J>d|7* 



dnukifaj 9UD m»Jf 
oftfaapnk. 

An «tun«ti«i nphmi'oi for lb* tiSXaaimlim ffuy b* 
thai Om duliipuden of 9UD bu«ccn Umj «rf Ma 
1m* (die mdrmml imbues 1U1U pvoaoVf »1 As fanlD 
k«J) wk» wkb ftto fanfhi of plums k*«fc, id ifctt bt|h 
s*d iKon part troth vould tbmr fafodfej to hag ikwo 
«We prolontvd pfaana J*«ti my bid to /canto caries- 



nutter capcrfamtoJ is««>tt5iUon mo required (o CfiticaJly 
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Jfcrvrwfc*. pp. ffO-713 (Ed* M> Wen, MX Sno* 
tsd *- Bnc»U. link. Braou * Co* Bom. UA, WIS. 
ft J.U Mom W-C BUGH mf A.H RHUMB* 
^pito nfdmm vkWw.J, FTamiirnL E*pU. Tbcr. 

p) 1L ButVUMD. L. fUujmOM. U. JovunSM ud 
M. IXtvLftlc*, Route ofaAtwouWmtkm aerf ftpa* io- 
arthotioo •» o«uw*ntfU> of tan* *pacife scUona or 
|luonnlco«i«foML In &Um»iiinmj)fr6. Svjla** 
• mmiim m*4 Broa&ld ffj/pgrnea/rify, pp. 145-139 (£& 
J.C Hoco, R. Euu^MiCAUjer and R B»atti*wd>. 
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[3) Y. OrUteGUt, f*yj*bikwl fifvfarfotf if man*r 
ptumntiJliy •/ i dhjipup f/koe«rila»l<> *J aris/w 
n/pn, Ihftaittnmiiaa 7. 11-49. INI. 

IQ B. Swift) ud K, KOTWnCB. Tim*dcpciidcnl htfttWOon 
of bnayktnliw and hi5itmm»4nduc»d tncftsac ia 
(Dioo-wcutor perinea bUHy k>r local tlu crot lcnrtr 
fold tratflicnL to GfvcOCOrttcairt** Hm. Jupmmttmtksm 
m*4 Bmmchial ibpermttto* pp. 136-1M (£a> J.C 
Hooo, R ELWuMioatSr tnd JL BiattwidX 
Excwpu Mvtf la. Aiuiitrtam, I9t5. 
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WMISSm Intratracheal Application of 

Sephadex in Rats Leads to Massive 
Pulmonary Eosinophilia without 
Bronchial Hyperreactivity to 
Acetylcholine 




IMuiOfer Mannheim GobH. 
Mtitntr.rm, FRO 
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Abstract 

Fourteen Bro^-Norway rats were pretreated with physiological saline (o • 7) 
or 500 ug Sephadex (n 7) intratracheal!/. 24 h later, a bronchial provocation 
test vu performed under pentobarbital anaesthesia using ivcre«siog dose* of 
acetylcholine aerosol and the degree of broncbocpssxn wu measured using a 
modified Xonzen-ROsBler method. Subsequently. leucocyte counts were deter- 
mined in the bronchoaKeolar lavage fluid (BALF), HALF cells weio differ- 
entiated, and the chemUumiTiesccace of the BALF leucocyte* were measured 
Finally, the lungs «ere removed and histological*/ examined. The ceil count in 
the HALF was significantly (p < 0.05) increased in the aofm&b pre treated with 
Sephadex compared to those in the saline group (mean value ±SEM: 036 
± 007 vs. ai5 ± 0.02 x lG*/ml). This difference was also rejected in the cbemi- 
luminescence messurcniertts (2.51 ±053 vs. 0,20 ±0D3 xJO 6 couDts/0.5 ml)* in 
the Sephedex-treaied animals there was alio a Significant increase in the abso- 
lute number of neutrophil (0.040 ± 0.010 vs. 0.011 ± 0*002 x 10*7ml) and, in par- 
ticular, eosinophil granulocytes (0488 ±0.055 vs. 0-003 ±0,001 x 10*/ml) in the 
total leucocytes of the BALF, Long histology showed massive perialveolar and 
peribronchial oedema and granulomatous infiltrate*, primarily with 605100* 
phila, after intratracheal application of Sephadex; these findings were not ob- 
served in the saline group. None of these changes in the rats pretreated with 
Sephadex manifested tbemseKes in increased bronchial reactivity to acetyl- 
choline aerosol It is uncertain if the Scphadexptaduced increase in the eosi- 
nophil count is accompanied by an activation of this cell population, which ap- 
pears to be of importance for the occurrence of bronchial hyperreactivity. It is 
clear from tbb animal model thai the presence of mfXammatory oalta in the 
BALF and lung tissue of rati does not in Use If result in increased reactrWty of 
the airway*. 



10] - - 

X 2.7*0 

cuw^ficowiippDia) (rao 



82/82 d 29I86209S8 WbW\ '1S/6S : 8I $6.60 W\W 8891-6 1 8-5(8 3SVD I 31IHM HOHJ 



♦ 



468195906 



Bjonchtal isthma is a chionfc disease whose primary 
symptom «re reversible brtwehospaams and inflanmia- 
tfea of the aJrweys villi increased nacWty to ■ large 
number of irritants. Biopsies of the bronchial mucosae of 
uthnatics show characteristic birtologjeal cnanger. infil- 
tntinn wrthkueocyta. particular, with eoshiopha gran- 
ulocyte*, oedema, epithelial o«qu*n»tion. hyperplasia ot 
the morons glands and hypertrophy of tmooih nresde W- 
These changes are »lao found in patients with roUd. stable 
asthma, end a oBTrekuon betweeri the degree of mflanv 
action and (be decree of bronchial bypencaOrwiy has 
been reported (2]. There baa recently been increased dis- 
caiwo of whether eorinophiU ploy e mitral role in the 
occurrence of lirwayi hyperreactivity P-5J. Damage of 
the bronchial cpiihclium by tone, basic eosinophilic pro- 
telos (61 wiib resultant suspension in the production of a 
lector which relesos the airway smooth muscle PJ has 
been died as a possible pathogenetic factor. Furthermore, 
efferent nerve endings are eapoeed as a result of epithelial 
damage. Stimulation of these nerve ending may then lead 
to the release of bronchooonstricting and f^mflanuna- 
wry neuropeptides via an sum reflex [81 As well as toxic 
proteins, eosinophils can also release other pro-inflamma- 
tory nxediators such as leukotrienes [9J and reacrWe cay- 
gen species &0]. Because of the possible pathogenetic aig- 
tnficance of pnhnonary eosmophflia io asthma, it is impor- 
tant that this affect is also found in an animal model for 
this disease. Walls end Beeson 01] were able to produce 
blood eoshiophilia to rats by intravenous (lv.) injection of 
Sephadea (cros^linked deatran) particles. In addition, 
there were increased numbers of eosinophils in the air- 
ways accompanied by hyperreactivity to Lv. 5-hydroxy- 
tryptanrine Q2. 13] and aerosols of 5^yd>0JtytTyptanune 
end ovalbumin in sensitised Bohnab U*]. Despite craboU 
totiontrfthapuhnoriary vessels, it was not possible to re- 
produce this effect by ix injection of late* particles Ml 
which points to a Scphada-spccific effect for the eott- 
nophilie, possibly as a result of the known endogenous 
dextrin hypersensitivity of rats &61- Inbred Brown-Nor- 
way rats appear to be a suitable rat attain for an animal 
model in asthma, since this strain is characterised by a high 
immunoglobulin E response to senutisntion to antigen 
and by blood ewnophilin 117. 15J. For this reason, we de- 
cided to test intratracheal application of Sephadea in 
Brown-Norway ram in order to determine whether a non- 
tpeofie bronchial hyperreactivity to acetylcholine aerosol 
resulted from the expected eosinophilic inflammation. 



Methods 

Dvitfli of *p nwuwdi -b»«* wported b, di etoc- 
«t*it CI *.15fJ- Tl« idosi imporum uxtateal drttib *f% wnimariied 
below. 

■u*cmta» uird ««e w*t*wi wider iwls eondrttoai I flay* 1*- 
foe the iaveoJgalloac Md URd « *" c 

Muuurcmtil o/flit»iduxo>uo<c/ton 

*«b*d *M«n|A, pesirtwWttl (N««T«- ; Won. M«i«» 

£ud tnd connected to . -ennutta. pump (60 wotaiftwn. W «0- 

Z fWcRh.™ Hoftsimnto™-. FRO ~ ^'^T^' 

lh . method of Kon«tt md Wmlm 12B •» a"**" 1 ^ °°"*f!'!: 

USE 77. ni*»tocTpo«c, 4 mlAnin. -^jmtator juw 15 Irtmn, .er«^ 

„^ux«dforlO™n».lb« ^pfioltoo of .be n« U|M 
icl A di.ee. .»« ol wmebolu. ^S.tlJ^ 
m».cd .ntm.t. (o - 4) w« opojed w^W»bj.c««*^^ 
lcq „ n t cell eoootlBj ad me««iiein.Bt of the ^ e . m ' t, ™" 1 f*^ 

dgoilieuit dlffiiruKt between Hit psnmelen (dm not «no»J. 

bZcOy ^.emew of bn.toBm.riaion.ths e-.no- 
j«ed «r.cl« *»» connened .o . petft-or pun-P CBr» U n.M^0W". 
pRG) -Mrilto,, 2 n.1 of 1 m#f EOT*, in »Une. Tim ■W.loo — 

r.ted brfon, 0.. MP flold (B*1F) — bn»g>. -» « " 
Ihii W* dthe iiwOted «ohjiiio).TWip/oeed»iewi»tepe.*d t-«o 
aore> using 2 nil nBoeffiOTAiolBtion e»ch lime. 

SooUl end fJd io 10% bn-Ho. mm 

JSta'd^lO. n.«n»«Wl in <o.fn. PAS end GJ««.« end th»» e««m. 
InedbyiigiwniicroKopy. 
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TaMa 1. CcU oawet end thaaJivBimccnot, fo the BALF of 
BjiM*U*f*waj fab) 

»v . . — . , . . j, • ~ 

ftfc-.t? " . : ssfi^S£^ 

i Salts* 0,15*00 Q20±OJB 

Sopbadex 038*007 Z51±053 

Innstraebesl pretieatiaeal with Wu« (po T)ar50Oufl Scpb«- 
dex(o w7) 24 h prenowly. Vlhtd c* bmb ±5EM. 



M I. Absolut* nuiflbea (ml* 10*) and percentage popula- 
tion of fniow <vU typcf ta tb* soul nil count of tfco BALF of 
Brown*Hoiwaj rati drpeo&ng on Intratracheal preerotmrat <«- 
hoe, m • % at SOD ug Sepbsdct a - 7. 24 b pievfeaxry; is 
noea *3EK) 





.Monmntiear cell* 


Basfsopbibj . 




Saline 


0436*0077 


aon3*aooi 


amuaoaz 




(«*>) 


(W) 




Sepbtdes 


ai54*aoii 


(UBB±a055 


DJKD±aOD0 


(41«) 


<«») 





C*8CamiaandC*B&ffi*m*iotiOM 

XnancdisCcly after lwigclml HALF was mbad wfib 9 ml isotonic 
diluent (Nov* CcDtrat, WUthaia, USA) and 3 drops orhseinoJyiii: 
reagent (No*e CeUormm) is lys* Ihe tow erythrocyte* The cell count 
was performed using a CouUer Cbuater ZM (Coulter Electronic*. 
Luton, UK). The differential const of (be leycoeyta was performed 
by Hgbt foicroBGOpf feUovui* ccstnfkti/l^on (700 ipro. Ubofuge A. 
Heraeu*, Hanaa, FELG) of lb» BALF on a slide with subsequent 
•Seuuag wirb a modified Mey*Grftnwald stain (I3iff-Quik», Beater 
Dad* AO* POdinarfl, S^itte/lend). 400 cells were counted ttom each 
pxeparsnojL 

Ortrmbiatism of Charulun dnextflcc 

200 ul BALF «m miacd with 100 id BM-6C Wbricr butrer 
(BodinncVT Mannheim OmbK, Mannhaim. PRC) snd 300 id Lumr- 
*ol 2« 10* m* (Beehrinesr Mannbuia GmbH), and Incubated tor 
15 min at 37 "C 100 ul opsooiasd rjnnuaan 05 tng^nl) wan then add- 
ed and matuntrnent wti pc^snmcd rmraedijiefy with an lulobiolu- 
gat LB »» (BcrtboU, Wildbad, FRO) for 13 rata. OpaonisiUon wit 
oained oui by washing 50 vg tymosan (Sigroa. St. Loufs, USA) sus- 
pended in 1 ml safine twice wfch saline and then Incubating cne sut- 
penrioo with 1 ml of a pooled nt scrum fcr 30 min it 7T "C 

SigtlPict 

Tbedistribuiioo-Cree Wilcoxen test (U test) for nan-normal pop- 
ulation* wii wed to nlculite the siaaipcanca of ■ difference be- 
tween two paramctsn. The lc«vJ of sienjricanca wo set at p < 0-05. 



The convbticm covfRdrm z «aa csdeuktod to determine ihe degree 
of four dependency of two pamneteni. Tka sigaafkewtf of a cscra- 
latwa was olcubtod aocsnfuig to Ftshcrt loetbod. 



Revolt* 

Tbble 1 shcTWB mean values ± the standard error of the 
mead (SEM) for the leucocyte count and chcmilurainev 
otTDcecf ihe leooocytos in the HALF tor the Seplwdex and 
saline groups. The bmKhopuhnonary inflaxnmation is- 
dnced by Sepbadez U reflected in the more than Z-fold in- 
crease in the leucocyte count and the 25-fold increase in 
cnt^nihifflinescenoe compared to the values for the saline 
group. The greater degree of interindrvldual scatter after 
pre treatment wjth Sephadcs compared to saline is clearly 
evident In all cases, there was a sipiificanr difference in 
iheperaineteremtbetwopouptatp <0.Q5.IniheSepha> 
dex animals ihere was a highly significant correlation be- 
tween cell count and diemDununescence (r - 035; 
p < 001) which was not observed in the saline animals (r ~ 
0.65, not significant). Table Z shows ihe absolute numbers 
and the percentage of mononuclear cells (mononuclear 
phagocytes and lyinpbocyta), neutrophil and eosinophil 
granulocytes In the HAL/ cells. Intratracheal administra- 
tion of Sephadez resulted in an increase in both the per* 
cxAtBgp oad absolute number of eosinophils in particular 
and. to a lesser extent, of neutrophils. By contrast, the per- 
centage of mononuclear cells in the BALF fell, although 
the absolute values also increased to b certain degree. The 
difference ia the absolute numbers of the individual cell 
types between the Sephadez and the saline animals was 
significant for eosinophils and neutrophils, but not for the 
mononuclear cells- 

Histological UTvcsrtgarjoD of ibc luog preparations 
from Sepbadex-preircated rats revealed pronounced pe- 
ribronchial and perivascular oedema with heavy accumu- 
lation of eosinophil granuJocytes and few mixed cell infil- 
trates (fis>la, d). PAS-posiuve Sepbadex panicles were 
widely distributed in the alveolar lurauie. There wag a 
clear granulomatous reaction around the Sephadez parti- 
cles (fig. lb). The disseminated granulomas localised in 
the lung tissue wero composed of mononuclear cells and 
eosinophils. In some of the granulomas, the eosinophils 
were arranged concentrically around the alveolar lumina. 
The mononuclear ceils were predominantly macrophages 
with ossiform nuclei, sparse heterochromatin and vacu- 
olar cytoplasms- Lymphocytes were found cmry rarely in 
the granulomas. Only isolated giant cells (fig. lc). neutro- 
phils and mast cells were observed. The rats which had re- 
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ousiy. • PrritaoachiaVperi«^« 

cioo 1:25. b *romm»M panuioiaitoo* in- 
Bgxnwrion In Uie ilveoUr tioue •»uadibc 
™*a«e PASHrtifaJ 5eph*to bead. 1 : 00. 
« OfwiBtomaiBUJ irfUmiruuoa wtth ■ 0ml 
cbIL 1 ;2» 4 Fwivrfsailar ocdaa* ^rth vxu, 
fMbtiSA oi BOSioopliUt, 1 :20U 




ceived wlinc iouBirachcaUy whittled onfr mininwl pe- 
*nd F civ M cu].r oedema. Onl> I «£ 
DOp bib and monpnudear ce* -ere found in the 

S^T^perreact/.ity to mcre**»ng dose* of wetylcbo- 



two &roup» fete «frtu*11y Omuai (fig. 2) / 
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R«. Z Etass-nMpOQic cuwes Ot fDSXhnaJ broochDcoimnctioii 
(met BQ after aduioif tradon o( iooeailQB torn* of aeaylcholioe 
«cmoL No significant difference* « my toe *er*eeo Bro*"-Hor- 
way »u precrcaied mira tnieoealb* «hfa wltoe (R0»7)0J SqrfiSOcs 
(cV 0-7). Vtlw u twin. 



Discussion 

lb tbi> study we were able to demonstrate that despite 
massive eoainophilia ot ibe airways and peribronchial tis- 
sue as a result of ajtratrachca] application ot Sephadex, 
bronchial bypwrwetivify to acetylcholine aerosolswai not 
found in Browo-Norway rots. Our results are in accor- 
dance with those of other author*; although they were ob- 
tained with different animal species and models. Sanjer et 
at 173] also found no evidence of a correlation between 
airway eosinophils and the degree of broncboconstriction 
to ovalbumin aerosol in sensitised guinea pigs- Pretreat- 
s*»t with amiaophylline, fcetotifen or dcxaraethasone 
prevented eosioopbilia but not hyperreactivity. Following 
subcutaneous or intraperitoneal administration of recom- 
binant human granulocyie-maaopbage colony-siiroulAt- 
ing factor or interleukin-3 ia guinea pip. Kings et a). (24) 
reported eosinophil!* in the HALF but found no signs of 
increased bronchial reactivity to iv- histamine. Ishida et at 
R3J showed thai antigen-sensitised guinea pigs which 
were treated with an antagonist of platelet-activating fac- 
tor (PAP) before multiple antigen provocation did not ex- 
hibit the airway hyperreactivity to acetylcholine aerosol 



shown by control animal* which bad received the anogen 
without pretreaunent with Ibe PAF antagonist. However, 
both groups of animals exhibited eociaopbQia of the bron- 
chial system. There are some possible explanation* for tho 
lack of a relation between airway enslnopblMa and hyper- 
reactivity in our end these animal models. 

Recent experimental results increasingly suggest that it 
is not simply the presence of eosinophils bat above all 
their degree of activation which is of importance tor their 
ability to damage tissue. According to current understand- 
ing, imerleukm-3, a product of activated T lymphocytes, 
plays a key role in the activation of eosinophils [26]* A pos- 
itive correlation between the numbers of activated T cells, 
eosinophils and the amount of mRNA tor feterteukin-5 
was observed in the bronchial mucosa of atopic asthmatics 
[271- The number of acrivazed corioophils was reported to 
correlate with the degree of airway reactivity [28]. Fur- 
thermore, significantly elevated number* of hypodense. 
activated eosinophils have been detected in the blood of 
asthmatics during a late-phase reaction [29]. All these ob- 
servations underline the importance of activated eosino- 
phils in the pathogenesis of chronic aethraa. 

Although in our animal model there was distinct eosi- 
nopbilia in both the bronchial lumen and in lung tissue, lit- 
tle can be said about the degree ot actuation of these cells 
in the context of the investigations performed. After pre- 
txeatmeut with Sephadex as well as with saline only iso- 
lated lymphocytes were detected in the pulmonary tissue. 
In hyperreactive asthmatics dearly elevated numbers of 
mucosal T cells could bo demonstrated I2g), ^hieh might 
be important for the activation of eosinophils. The deter- 
mination of chemiluminesceuce in the BALF primarily 
measure* the phagocytosis activity of neutrophils and eo- 
sinophils. This increased by more than a factor of twenty 
24 h after intratracheal application of Sephadex, eonelat- 
ingwlth the greatly elevated number of neutrophils and,, in 
particular, eosinophils, and thus giving no indication 
whether eosinophil activation has taken place or not- 

Al though there was a significant increase is the abso- 
lute number of neutrophils in the BALF 24 h after intra- 
tracheal instillation of Sephadea, lung histoloar revealed 
only isolated neutrophils- This is probably due «o the 
known kinetics of thia cell type in response to an inflam- 
matory stimulus: the maximum accumulation of neutro- 
phils at the site Of damage fat achieved after only a few 
hours and then declines. The neutrophilia io the BALF is 
simply a reflection of the state prevailing in lung tissue a 
few hours earlier. Trie absence of distinct neutrophilia in 
lung tissue 2* h Bfter intratracheal application of Sepha- 
dex in conjunction with the absence of simultaneous bron- 
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chhttlppcnuairitjr could be possible evidence of tbe inv 
poitaon of this call population for ihs occurrence of this 
symptom ta the present animal model The pathogenetic 
relevance Id man is still weaned cootiovuiiaUy, but db- 
tutet correlations bciwtea pubnoroy ueotrophUk ond 
airway rryperreectirity ha*» boon imported in various anf- 
oia] model* pj. In cbis cornea it oust be stressed that the 
biitology of intratracheal Sephede* administration after 
24 h only reflects certain parameters of human asthma. 
Asthma to man is a chronic process, often of allergic ori- 
gin, while this animal mode] is only a abort-term test with 
mrefaibody irritation of the bronchial time* In eoDtraat Co 
human asthma, granulomatous structures were observed 
m lung tissue to this model. The perivascular and peri- 
bronchial oedemact and the massive tissue eosanophilia, 
however, correspond well with the situation in asthmatics. 

Recently, there have been Increasing reports of a dis- 
socration between mflammaiion and reactivity of the air- 
ways m man. Haiajeeve ct aL [30] reported a connection 
between short-term Increases in bronchial reactivity and 
pufaBonary inflammation with mediator release, but this 
seems not to be definite in the case of chronic hypexreac- 
tMty in advanced asthma stages. Jo a noteworthy long- 
term study, Luodgrcn et aL J31J were able to show by 



means of biopsies of the bronchial mucosa and bronchia] 
provocation tests that asthmatics who had been treated for 
10/ears with gfuoocortxeotUnrid aerosols no longer exhib- 
ited airy signs of mflajnmatory ufiJtnUiou in branchial tie* 
sue although they were still hyperreactive to inhaled meib- 
acholine. 

In summary, we were able to show in Brown-Norway 
rats that despite massive eosinophils of the airways and 
Iuag time U b after intratracheal insrfUrion of Sepha- 
dei, there was no increase in bronchial hyperreactivity to 
aoBtylcboUna aerosol. Although the degree of activation 
of theae cells is subject to speculation, it may be stared that 
in this animal model the absolute number of pulmonary 
eosinophil granulocytes does not permit positive conclu- 
sions on airway reactivity to be draws, This is an observa- 
tion which can probably also have to be applied to other 
animal models of asthma. 
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